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Reason for Paper

e Little presence at space conferences

e Chance get together
e Share knowledge and lessons |learned




Agenda

e Background on UCD
e Techniques used at NASA/GSFC




User-Centered Design

e What Is It?

— Interdisciplinary technical field concerned with
the capabilities and limitations of humans in
the design and use of tools, equipment,
systems, and environments.

e Objective:
— Optimize overall system performance by taking
Into account the people who are going to use,
operate, and maintain it.

...Designing systems as if people mattered ~ PNNL




°Nick Downes, 1992




“Usability” ofi a System

e Time to learn

e Speed of performance
e Rate of errors by users
e Retention over time

e Subjective satisfaction




“Human Error”

e Really hiding...
— Inadequate training

— False appearance or lack of indication
that something is wrong

— Design defect not allowing for
operator’s limitations

— Non-fault-tolerant system design (small
human error spirals out of control)
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“Darn it, Hawking, whan handling genetically engineered microbes, thatl's just
the sort of thing one tries to avoid!”

°Nick Downes, 1992



Attributes of System Acceptability

e Social Utility
acceptability

Easy to
Usefulness learn

Usabiliby Efficient
to use
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Cost Easy to
remember

Practical Compa-
acceptability tibility Few errors

. Subjectively
Reliability pleasing

Etc. PNNL

From Nielson, 1993
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UCD -- Product & Process

e Product
— Content
— Style
— Directly affects usability
® Process
— Environment in which interfaces are built
— Techniques and tools
— Affects ability to provide usability




Support Threughout FullfLife Cycle

Systems/Task/
Functional/User
Analyses

Requirements/
Deployment Usability
Specifications

Usability
Evaluation

Software Design & Design
Production Representation

Rapid
Prototyping

*From Hartson and Hix




Technigues at NASA-GSFC

» User design working (focus) groups
Cognitive modeling
Education of software designers
Expert evaluations
Human - software agent interaction
Rapid software prototyping
Scenario-based design

e Task analysis

« Usability testing

« User Interface guidelines, style guides and
standards

* Workstation and control room design =ININIE




Paper

e Techniques for software design
— Cognitive & mental models
— Rapid prototyping
— Usability testing

e References




Presentation

e Techniques
— Scenario-based design
— Rapid prototyping

e Projects

— VMOC/SERS
— EOSDIS




VIMOC

Virtual Mission Operations Center

Goal: To work with mission operations staff to
develop the future technology and workgroup
computing concepts that will be needed to meet
the new ground rules for mission operations.

Objectives: Demonstrate, evaluate, and integrate
advanced technologies which

— Increase operator efficiency
— Minimize use of dedicated resources




New Ops Concepts

e “ Traditional” operations
— 7 X 24 support
— Unique and dedicated resources

e “ Lights-Out” environment

— No team member or just 1, 5x8
— On-call SCT
— Multi-mission support




Design Philosophy.

e Technology exploration via prototyping
and user-centered design

> Needs / Goals

y

Use a ‘design-build-
i test-revise’ process

Prototype

:

Evaluate




UCD at Stages of Life Cycle

Concept Definition
— Task analyses
Steering Committee
Composition graphing
Scenario-based design
Conceptual prototyping
Proof-of-Concept
— Scenario-based design
— Cooperative prototyping
Development
— Cooperative prototyping
— Usability testing
Operations
— Usability testing




Scenarios

e A narrative description of what
people do and experience as they try
to make use of computer systems
and applications

e Elements

— Identifies the person as having certain
motivations

— describes actions taken and reasons
— characterizes results




Scenario-Based Design

e Goals

— A more concrete representation of how the
system would operate

— Basis for communication among the
members of the design team, the client,
and the end users

— A starting point for the follow-on
prototyping effort.




Scenarios

® Forms
— Storyboards
— Annotated cartoon panels
—Video mockups
— Scripted prototypes




Concept of Virtual Operations

* People and resources are mapped according to skills,
experience, and availability to meet the needs of a multiple
mission, distributed, operations facility. They can be
distributed, and may join in ad hoc groupsto meet the
occasional peak demands.

Virtual Mission Operations Center for 3 Missions

Mission 1 Mission 2 Mission 3

9 person/tasks { i i i { { i i i
dynamic task assgnmen;\z /

3 actual staff




Scenarios

e Three Scenarios
— Simple (basic management by exception)
— Moderate (distributed management by
exception)
— Complex (dynamic distributed management
by exception)
e Descriptions
— Text
— Matrix




Text Descriptions

o Title

— Basic management by exception (routine monitoring)

e Objects

— Creating a pass plan, distributed management
e Background

— For the basic management by exception mode of operations, a
centrally located operator defines a set of exceptions for the
various system elements

e Specifics (Detalils)

— The scenario begins with the VMOC operator building a pass plan.
To build or modify a pass plan, the VM OC operator must first log
Into the advanced planning mode of the software

PNNL




Scenario Matrix

LENARIO 1

Activities

Tasks

Action by:
Autonomous (A)
Operator (O)
Enainesr (E)

Build #
1,23
Smulated (S)
Futurebuild (F)

Off-line activities

Open appropriate pass plan

@)

1

Trandate activity requestsinto
pass plan

A

1(S)

View and edit graphica pass plan

1

Assign emergency support person

O
O

1 -- change pass plan
2 -- useteam building
tool to assign

support

Notify person of assgnment

Set plan to automatic execute
mode

Check rulesfor passplan
commands

Save pass plan




Software Rapid Prototyping

® Types
— Throwaway
— Evolving

e Goals

— Gain a better understanding of the
users’ needs

— Allow the developer to confirm that a
specific approach will accomplish the
needed functions with adequate system
performance

PNNL




Dimensions of Prototyping

Number of Features

D e EEEE—

Scenario Horizontal prototype

~

/& .

”
Vertical prototype Full system

From Nielson, 1993 PNNL
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Scenario Matrix

LENARIO 1

Activities

Tasks

Action by:
Autonomous (A)
Operator (O)
Enainesr (E)

Build #
1,23
Smulated (S)
Futurebuild (F)

Off-line activities

Open appropriate pass plan

@)

1

Trandate activity requestsinto
pass plan

A

1(S)

View and edit graphica pass plan

1

Assign emergency support person

O
O

1 -- change pass plan
2 -- useteam building
tool to assign

support

Notify person of assgnment

Set plan to automatic execute
mode

Check rulesfor passplan
commands

Save pass plan




Technigues of Prototyping

e Conceptual prototyping

Use a series of iterative, evolving prototypes to
— Implement basic concepts,
— Demonstrate each prototype to users

— Produce a prototype that can be used as a foundation
for further development

e Cooperative prototyping

— Operational VMOC prototyping
— Technology exploration




Initial VMOC Results

e Highest payoff is In automated
routine tasks

e New focus on reducing workload and
cooperative tasks




Eirst Attempt

Expert Systems




Obstacles to Light-Out Ops

e Must Be Sure:
— Spacecraft Is Healthy
— Networks Are Up

e Too Much Paperwork

— Anomaly Reports, Pass Plans, Pass
Summaries...

e Need to Communicate with
Distributed Team




G2/IMT Development
Environment




IMT Pass Plan
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Second Attempt

Expert Systems
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EOSDIS Protoyping

e Function

— Search EOS and related data in archives
distributed all over the world (15 archives, 10
US and 5 international including Canada,

Russia, Australia, Germany and Japan), from a
single user interface.

e Conceptual prototypes
— R1 Character-based
— R2 Motif Windows
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Conclusions

e There are many User-Centered
Design techniques

e Each human factors technique is
useful
— No cookie cutter formula
e Highest impact on program
— Early focus on the users
— Users are involved throughout design




